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ABSTRACT 


Monitoring of the Shoal Lake fishery was continued in 
1986. The estimated size of the walleye spawning population at 
Waugh dropped to 9,357 from an estimate of 30,886 in 1985. The 
dominant 1979 year class accounted for 72.6% of the walleye 
tagged while the 1983 year class comprised 12% and may be 
important in the success of future spawning runs. Weather 
conditions were not optimal for spawning in 1986. Brown 
bullhead and yellow perch continued to feed on deposited 


walleye eggs. 


The 1979 walleye year class contributed 48.7% to the 
overall walleye catch in index nets. The 1983 year class 
appeared moderately strong at 37.2% of the walleye catch. The 
1981, 1982 and 1984 year classes were poorly represented in 
index nets. No YOY walleye were caught through index netting, 
seining or electrofishing during 1986. 

Commercial fishing and angling for species other than 


walleye was minimal. 
Walleye stocks on Shoal Lake do not appear to be 


recovering. Assistance in the form of fingerling transplants 


may be required in the near future. 
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TRAP NETTING 


Two 1.2m trap nets were fished at the Waugh spawning site 
at the mouth of the Falcon River from April 23 to May 9, 1986 
(Fig. 1). A total of 203 walleye (Stizostedion vitreum) were 
tagged and the right pelvic fin clipped. Two walleye carrying 
tags from the 1985 spawning run and one from the 1984 run were 
caught and released. Thirteen walleye were sampled fer 
electrophoretic studies. The 1986 walleye spawning population 
was estimated at 9,357, ranging from 2)729 to 15,719 at 95% 
confidence limits (Schnabel 1938). This estimate was lower 
than the 1985 estimate of 30,886 (Lockhart et al 1986). For 
comparison, Bailey’s Triple Catch method for a large sample 
gave a population estimate of 20,686 for the 1985 spawning run, 
ranging from 4,481 to 36,891 at 95% confidence limits (Bailey 
1951). The low number of tagged walleye being recaptured 
results in wide confidence limits and these population 


estimates should be viewed with caution. 


The ratio of male to female walleye in 1986 was 0.49:1 (71 
males to 145 -females), compared to 1.2:1 in 1985 (251 males to 
213 females). This decrease in the male to female ratio was 
due to the increased recruitment of mature females of the 


strong 1979 year class into the spawning population. 


Seven year old fish comprised 72.6% of all spawners (Fig. 
2). Five percent of all sampled walleyes were older than age 7 
and 22.4% were younger than 7 years. The 1983 year class 
appeared moderately strong, contributing 11.9% in the sample. 
All of these were males. The 1987 spawning run should see the 
arrival of increased numbers of this 1983 year class as the 


female walleye begin to mature and the males approach 100% 


maturity. 


Weather conditions experienced during the 1986 spawning 


period were not as favourable as in 1985. Water temperatures 
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Snowshoe Bay 
Shoal Lake 
x - walleye spawning sites improved in 1984 and 1985 
, v - walleye spawning sites improved in 1983 


y - locations of egg baskets, April - May 1986 
z - locations of fry traps, April - May 1986 


Fike, 1% Map of Waugh spawning site, Shoal Lake, showing 
location of trap nets, egg baskets, fry traps and 


walleye spawning bed improvement sites. 
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dropped during the run, which slowed spawning activity. They 
later increased and remained fairly steady to the end of the 


run. 


A total of 52 northern pike (Esox lucius) were caught in 
the trap nets. Of these, 88.3%- were 5 years old and younger. 
This high percentage of young fish likely represents strong 


recruitment of pike, rather than any increase in exploitation. 


The 1981, 1982 and 1983 year classes were dominant, 
representing 19.2, 25.0 and 28.8% of the pike caught, 
respectively. Fish older than age 4 comprised 38.6% of the 
sample in 1986, as compared to 52% in 1985 and 24% in 193984 
(Lockhart et al 1986). Thirty-three pike could be sexed 
externally; 19 were males and 14 were females for a male to 


female ratio of 1.471. 


A small mesh gill net set upstream in the Falcon River on 
April 22 and April 29 produced a total of 6 walleye, 1 northern 
pike and 1 white sucker (Catostomus commersoni), indicating the 


continued use of the river as a spawning site. 


Stomach analysis of brown bullhead (Ictalurus nebulosus) 
and yellow perch (Perca flavescens) caught in trap nets on the 
spawning grounds at Waugh revealed their continued predation on 
walleye eggs. The percentage of bullheads containing walleye 
eges continued to drop, from 51% in 1985 to 23% in 1986 {Table 
1). The number of eggs per bullhead sampled also dropped, from 
132 eggs/bullhead in 1985 to 53 eggs/bullhead in 1986. This 
could reflect a decrease in the number of eggs being deposited 
on the grounds in 1986 due to cold weather and a reduction in 
numbers of female walleye present as compared to 1985. 

Spawning ground improvements carried out from 1983 - 1985 have 
provided protection for deposited eggs and reduced the 
vulnerability of eggs to predation. A similar trend in reduced 


egg predation was found for yellow perch (Table 1). White 
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Fig. 2. Age composition (%) of WALLEYE caught in trap nets at the Waugh 
Spawning site, Shoal Lake, during April and May, 1979 to 1986. 
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sucker eggs were found in only one of the bullhead sampled, 
while none were found in any of the perch. Eggs were not found 


in any stomachs of white sucker that were sampled. 


A baited minnow trap was set near the trap nets from April 
23, 1986, to May 9, 1986, in an. attempt to catch small forage 
fish that might predate on spawn. A total of 96 yellow perch 
(total length range 7.7 - 13.7 cm) were caught; 50 were 
sampled. All were ripe males. Fifty-eight percent of the 
perch were found with walleye eggs at the rate of 19 eggs/perch 
sampled. Thirty-six percent of the perch had empty stomachs. 
No white sucker eggs were found in perch. This sample would 
indicate that substantial predation on walleye eggs by young 
yellow perch occurs, and should be taken into account when 


assessing possible sources of walleye recruitment failure. 


Table, 1. A comparison of stomach contents of brown bullhead and 
yellow perch caught in Waugh trap nets in 1984, 1985 
and 1986. 
Bullhead Perch 


1984 1985 1986 1934601585 ~ 1986 


% With walleye eggs 60 51 Zo 57 44 19 
No. of walleye eggs/fish 68 472 raw 7 29 48 26 
with eggs 

No. eggs/fish sampled Ad 132 53 ay; 21 5 
No. fish sampled 78 61 65 28 39 47 


INDEX NETTING 


Five standard index gill nets were set in May 1986 and ten 
standard gill nets were set each month from June to August 1986, 
at sites used in previous years (Lockhart et al 1986). These 
were composed of eight separate panels (15.2 x 1.8 m) ranging in 
mesh sizes from 3.8 cm to 12.7 cm (stretch mesh) in 1.3 cm 


increments. Attempts were made to sample and release any walleye 


Oh Ae 


tes Leyes bnodl lod of9 3 ang tno al Ba 
Gaued Jon ouaw egk2) .dougq ale to crm ah 
Setquan st8y get? wokoie eside 


LingA nor) stem qaty sd?’ tH#en toe eow Gere sent thay 
ohotol tlege deseo of Someta ne Al- (88th? ie plier 
fio1sa wolley %2 30 Lagoa A .. wae fe stvpbetq dita 
e1ne Od {Jdguae aaew. tac  V.62-—" Ta ogra. nant ta 

eft to dvedsasg wagto-uttil  \2eluea-sqia) aie Ltd ho femme 
fosod\yeran 8 to sina. end) ta eyes staltawsdd ie badges ie baw’ tae 
»piosiios’. vam Bad Aaveq sH2°%o Jnootag sit-y Fa iat BOATS 
iiepw © laaee ezdT wove al teu? estoy egge tscore atiite on 
Bane fd cubs “vol lew no fo ft Sebaae Caiynervadva rans si Ss = 
red’ Jrveredus odal nodaf ed “hbgda baai-, eciraoe hk wehbe : 

; {law %o esptyoe ' ald teecd aka 7 mee : 


_ 


Fes oe 


” 


7am £Uton: BY 


bone Spor: Pweie CO ace cu0o oan0se 1c BVSLIeetss fh ft 
Sef "pat if @ten cert? rigveW al tteuas doszsd dollar 
Boer San 
a5 : 
——: eS baer live 
Ratt She: eet, ShGl @eeb ener Pass 7 
7 - i = —a g tee 7 : ape 
: ; cs Le Ho ayno opaliow & 
Ss as <0 B25 Ste ba dat? eygue.ate 
: rd Ed Sak sé 
“4 2 Be da {oe ay 


—— ——— TS 


PUITREY  XAANI 


a 


ae; She O88! xa at tos exo8atan If cates 
peSeO! S2eRlA oF sant tov — rs 
oponl, i088 Te irs, bec? 


aie tm, oy) ns bee 


or pike found alive in the nets. 


A mean catch-per-unit effort of 3.3 walleye/lift was 
obtained in 35 lifts. The 1979 and 1983 year classes accounted 
for 48.7% and 37.2% of the total walleye catch, respectively 
(Fig. 3). The 1982 and 1984 year classes were poorly 
represented, accounting for 1.8% of the total walleye catch. No 


walleye of the 1981 year class were caught. The 1980 year class 


appeared moderately strong, representing 8.0% of the total catch. 


No young-of-the-year (YOY) walleye were caught in index nets. 


Mean lengths-at-age for walleye in 1986 were similar to 
those observed in 1985. The accelerated growth seen in past 


years appears to have levelled off (Fig.4). 


Yellow perch formed the largest percentage (54.7%) of the 
total catch by number (Table 2). This was comparable to their 
representation in the 1985 catch of 58.1% (Lockhart et al 1986). 


Table 2: Species composition expressed as percent composition by 


number, and catch-per-unit effort (C.U.E.) by number 
and by weight from index gill nets set in Shoal Lake, 
during May to September, 1986. 


Species Percent C.U.E. C.U 28 
Composition no. / Litt kg/lift 
Lake whitefish 0.3 0.3 One 
Cisco VEU elt 16.4 1.6 
Northern pike 6.2 4.8 9.6 
White sucker Soa 6.3 4.3 
Burbot 0.3 0.2 0.3 
Rock bass VAP | Brea One 
Smallmouth bass 1.3 1.0 0.9 
Yellow perch 54.7 41.4 gat. 
Walleye 4.3 = es 4.8 
Trout-perch 0.1 0.1 tA | 
All species 100.0 19.9 24.9 
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1979 Be 1983 
n=99 n=195 


AGE (yr.) AGE (yr.) 


Age composition (%) of WALLEYE caught in standard index gill nets in 
Shoal Lake, during May to September, 1979 to 1986. 
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SMALL FISH SAMPLING 


Eleven index sites in July and ten index sites in August 
were seined with a 30.8 m bag seine. One experimental site in 
Snowshoe Bay was also seined in July and August. The 
Northwestern Region electrofishing boat was used during late 
July to sample areas poorly suited to seining. Two experimental 
gill net sets were made in September for YOY walleye using a 


standard index gill net. 


A total of 21 seine hauls failed to produce any YOY 
walleye. The overall catch per-unit-effort for all small fish 
from index sites was 791 fish/seine, which represented a 
substantial decrease from the 1985 catch of 2,241 fish/seine 
(Table 3). 


This decrease was due primarily to reduced numbers of YOY 
yellow perch in the total catch as compared to 1985. Spawning 
conditions were probably not as favourable for yellow perch as 
in 1985. Excluding yellow perch, the number of small fish 
caught per seine (140 fish/seine) was comparable to the 1985 
catch of 191 fish/seine. 


Electrofishing on Shoal Lake failed to produce any walleye 
during 1.75 hours of shocking time. Seven sampling runs were 
completed over a wide variety of potential habitat. 
Electrofishing is an effective method for the capture of small 


fish and should be continued in future programs. 
No YOY walleye were caught in the 2 index gill nets set in 
September. Sampling in September/October should be continued 


to assess walleye year class strength. 


An absence of YOY walleye in index nets, seines and 


electrofishing suggests the production of another weak year 


=-"19 . 


JacguA ot bethe vobul sod baie yt we > 
nt oiie Latreittiauqee 220. ji snkow aad mw BOE f (ft 
ont .fevtvh- tes «ivtoni heales sale nae 

sick gricve beav sav Jaod attiatigntonte adfalidn t rant 
fuiicemiauqxd ovf .antelse of ‘has ive wisoog) aeete Brakes 
*® sitat orellev FO sed ¥ afin Que ii shan @e7AW a¢ae. 
ton Tite xehai fas 


. ae ie T. | 
<7 oo ’ 
say 7 


| YO) <Ha eovhaty 69 Hetict efit watee Lo fala & 
6:3 -(dewe ile x0't 47o%t8-Feen-aag dete Listevn ast Geen 
os $errsaestqa,n Abide Jendsatdekt 197 enw: osdbe ealek 


pelbeluell [62.230 dora dbOt ott Gert egeetneh Delia . 


fo) “a acecma Sasuhos oc ¢ltvendvg. owl, ehh aceutosb) eee 7 
Mai menace Sey 4 ae oo &h doves 'atar Gane we dovaa ‘Mu 
ie co @ Wai lev, soi iwecoorat en tua <ieatoag eine eee 

fett, dt feme (>> son aiff ,ousgy Welisae parbaloxa at 
SS@k at! ‘Jacnanve a6e (enlow\inct Jbl) 4f86e eae 7 7 


ectanmiselt (et 12 as 
: 


a4 «a2 «Diborg of buebbet wim laoit a6 pienso taee , 

a nt RRM Sai (gwen) «trel veils Baatoone Jo wigan vot ania re 
tatidad le\Jantog fo pisline shies 3" awe ate MS 

(eee Go oteSeae ote OD Bolden avs tole fa £i. ga orts: 

amrgosg @xudut ‘sd bai tage a6 | i 

_ 


ad tf efan Like xeGnl Sid, wt sige aasy eon 


havi tnom sf bivorrte todas ah zowt iae8 


= EN AGERE 
a 4 


meat e a ioe ee 


a 


as 


yorad aepto pue yorted AOA UseMzeq epeuw UOTPOUTISTp OU x 


ee a ee ee ie ee Se ee SS ee eee 


Ov 8T 91S EL tag 28 T6L GOSS] TZ 9861 
T6T 8 v66r 68 OSO0¢ 36 TVSe C6264 oS S86I 
98€ T€ LIE 92 oS8 69 Sect Et2L?S) oS vs6l 
GL} BE * * EST a9 9¢L GSvcST 12 E86T 
eee ee Ne Se eee 
guras7 ON [eto % auTes/*ON [8404 % autes/*ON [23032 % s2UTeS/*ON “OU [BIOL s[ney suteos AedaR 


Sotoeds 194430 yoied MOTTA TLV Soetoeds TTV Jo *ON 


A ee a ae ae ee ee ee ee ee ee ae ae aE oss Gl 


‘qysneo yored moT{ed Jo yuaoded ayy pue ysTF [TTeus jo szequnu 
T@j0} OY} SuTmMoys ‘98GT OF ESET Butanp oye] TVous wos; Soyo eo you suTes jo uostaedwuoo y “¢ OTqB] 


a 


Mayo? pid: aivede Sve! as’ £2¢) GHisvo.€4c3 Dende oo7) wtl4res 2008 
Adygas. ios Wolis'¢ le-dneaiaq ‘odd aed 


SAL ee: LS an — 


Heng v2 ti st YOY fioagn wel lag OA | 
eates\.c4 iasot * Sateoryic% feydd 2 shtabs.oW «268 Tedtot. . 


vue} 

ApSTS 

rese: 3S a 
uiieas ie oaeg 
> - 
adeeb Op 


— a 


iseuseod slip net Pe 


class in Shoal Lake. 


WALLEYE SPAWNING HABITAT ASSESSMENT 


Potential walleye spawning sites were sampled with a fish 
egg collecting pan. Eggs were identified to species and judged 
to be alive or dead according to criteria used in previous 


surveys (Roos et al 1981). 


Walleye eggs were found at all of the 9 sites sampled on 
Shoal Lake (Fig. 5). Surveys on April 22 and April 29, 1986 at 
Waugh showed the presence of walleye eggs along the entire 
length of the dyke (Fig. 1), with an average of 53 eggs per 
sample on the Falcon Bay side of the dyke and 180 eggs/sample 
on the Shoal Lake side of the dyke. Eggs on the Shoal Lake 
side were likely recently deposited, leading to large numbers 
in the sample. Surveys in previous years have shown the 
presence of low numbers of walleye eggs on the Shoal Lake side 


of the dyke (Val Macins, pers. comm.). 


Seventy-six eggs/sample were collected at the improved 
spawning sites at the Falcon River bridge, while no walleye 
eggs were found along nearby unimproved areas. A sample taken 
at the mouth of the Winnipeg water intake at Waugh showed a 
large number of walleye eggs present, with an average of 333 
eggs/sample. Survival of these eggs would be minimal as any 
fry would likely be swept into the intake. Very few white 


sucker eggs were found at any site sampled. 


Egg baskets (Martin 1957) were placed at two sites along 
the dyke on April 22, 1986, and lifted from one week to one 
month later. Three egg baskets were buried south of trap net #1 
(Fig. 1), and three were buried north of trap net #1 (Lockhart 
et al 1986). One tray from each site was lifted after 7 days. 
Approximately 84.5% of all walleye eggs present were alive, 
suggesting that they had recently been laid. One more tray 
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from each site was lifted after 16 days and a survival rate of 
0.5% for walleye eggs was determined. Most eggs had likely 
hatched out by this time. The remaining two trays were lifted 
on May 20, 1986, after 28 days. No live walleye eggs were 
found at this time. Very few white sucker eggs were found in 


any of the trays along the dyke in 1986. 


Fry traps (Corbett 1980) were placed in the canal leading 
from Falcon Bay into Shoal Lake (Fig. 1), in an attempt to 
catch emergent walleye fry. Approximately 60 yellow perch fry, 
but no walleye fry were caught. Use of fry traps should be 
continued in an attempt to assess the movement and survival of 


walleye fry from this major spawning location. 


COMMERCIAL FISH 


Commercial fish harvest from Shoal Lake in 1986 was 
Minimal. A total of 618 kg of northern pike and 1062 kg of 
lake whitefish (Coregonus clupeaformis) were reportedly 
harvested. Several illegal gill nets were observed in Snowshoe 


Bay during May, 1986, and reported to enforcement personnel. 


SPORT FISHERY 


Angling for smallmouth bass (Micropterus dolomieui), 
northern pike and muskellunge (Esox masquinongy) continued to 
some degree in Shoal Lake. Anglers were primarily Manitoba 
cottagers and American guests at nearby resorts. Effort was 
concentrated in the Shoal Lake Narrows and Clytie Bay areas. A 
total of 13 parties were observed by survey crews throughout 
the summer. Twenty-five pike and 6 smallmouth bass were 
recorded in the creel. Enforcement personnel laid several 


charges for angling and possession of walleye in Shoal Lake. 
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SUMMARY 


The estimated size of the walleye spawning population at 
Waugh in 1986 dropped to 9,357 from 1985’s estimate of 30,886. 
The 1979 year class continued to dominate, comprising 72.6% of 
all walleye sampled. The 1983 year class, represented by ripe 
males, appeared moderately strong. The spring of 1987 should 
see a greater number of males of this year class on the 
Spawning grounds as sexual maturity is reached. The ratio of 
males to females was 0.49:1, reflecting the strong contribution 
of females from the 1979 year class in the spawning population. 


Weather conditions were not optimal for spawning. 


A high percentage of pike aged 5 years and younger were 
caught on the spawning grounds. This would suggest increased 
recruitment of young pike rather than an increase in 
exploitation stress. The closure of the walleye fishery on 
Shoal Lake has led to reduced pressure on other species as 


well. 


Stomach analysis of brown bullhead and yellow perch 
indicated their continued predation on walleye eggs. Spawning 
ground improvements of recent years should help provide greater 
protection for walleye eggs and increase survival during future 


spawning runs. 


The 1979 walleye year class continued to dominate the 
overall walleye catch (48.7% of total) in index nets. The 1983 
year class increased in importance, representing 37.2% of the 
total walleye catch. This year class may not be as strong as 
the 1979 year class but it may be vital in contributing mature 


fish to the spawning population. 


No YOY walleye were caught in seining, electrofishing or 


index netting. Seining revealed that the 1986 year class of 
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yellow perch was not as, strong as in 1985, further suggesting 


that the spring spawning period of 1986 was not as successful 
as in 1985. 


Angling pressure continued to be minimal on Shoal Lake due 
to closure of the walleye fishery. Commercial harvest was also 
minimal, with most fishermen opting not to set trap nets for 


pike, whitefish or crappie. 


Walleye stocks in Shoal Lake do not appear to be improving 
and may require assistance in the form of fall fingerling 
stocking in order to speed up the recovery. Any steps 
considered should be taken in the immediate future while 


several year classes of brood stock still remain in Shoal Lake. 
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